A previously healthy, x8-year-old man was transferred to Stanford Medical Center as a potential cardiac donor 20 hours after suffering severe head injury. Because of a systolic heart murmur, left ventricular angiography was performed and showed obvious mitral insufficiency. At necropsy the heart was normal except for haemorrhagic necrosis within the tips of the mitral papillary muscles. Thus, papillary muscle dysfunction due to intramyocardial haemorrhage must be added to the differential diagnosis of traumatic mitral insufficiency. Cardiovascular examination revealed a blood pressure of 130/I00 mmHg with metaraminol infused intravenously at 50 tug/min and pulse of i6o/min. The central venous pressure was o cm saline while on positive pressure ventilation. There were superficial abrasions on the right side of the lower thorax. The heart sounds were within normal limits. There was a grade 2-3/6 midsystolic murmur heard best at the lower left sternal border and midway to the apex. The murmur was inaudible when the systolic pressure was below go mmHg.
Non-penetrating trauma is a well-known though uncommon cause of cardiac disease. Injuries to the heart which result from blunt trauma have been extensively reviewed by Parmley, Manion, and Mattingly (1958) Cardiovascular examination revealed a blood pressure of 130/I00 mmHg with metaraminol infused intravenously at 50 tug/min and pulse of i6o/min. The central venous pressure was o cm saline while on positive pressure ventilation. There were superficial abrasions on the right side of the lower thorax. The heart sounds were within normal limits. There was a grade 2-3/6 midsystolic murmur heard best at the lower left sternal border and midway to the apex. The murmur was inaudible when the systolic pressure was below go mmHg.
The electrocardiogram showed sinus tachycardia with an intraventricular conduction defect and T wave changes suggesting hyperkalaemia (serum potassium at the time of transfer was 8-o mEq/litre). Chest x-rays at initial evaluation showed a normal-sized cardiac silhouette with increased pulmonary vascular markings consistent with pulmonary oedema, clearing by the time of transfer.
Left ventricular angiography was performed to determine the cause ofthe systolicmurmur (Fig. i) . Cineangiography in both oblique projections showed an intact ventricular septum. A central jet of contrast material, however, consistently refluxed through the mitral valve into a normalsized left atrium. The mitral valve leaflets were mobile, with slight prolapse of the aortic leaflet posteriorly. Biplane frontal and lateral large film angiography confirmed the mitral valve insufficiency. Both papillary muscles appeared intact. Left ventricular contractility and end-diastolic pressure were normal. group.bmj.com on June 15, 2017 -Published by http://heart.bmj.com/ Downloaded from Papillary muscle dysfunction due to non-penetrating chest trauma 647
The patient was not considered a suitable organ donor and expired the following day. Necropsy confirmed massive head injury with intracerebral haemorrhage and oedema as the cause of death. The heart, weighing 305 g, had an unremarkable gross appearance and configuration. There was no papillary muscle rupture or disruption of the chordae tendineae of the mitral valve. Sectioning of the left ventricular papillary muscles, however, disclosed localized haemorrhage within the myocardium underlying the attachments of the chordae tendineae (Fig. 2) . Microscopical examination of these areas showed haemorrhage and myocardial necrosis accompanied by a polymorphonuclear infiltrate. Microscopical examination of the remainder of the heart, including the bases of the papillary muscles, the mural and septal myocardium, and the coronary arteries, was normal.
Discussion
Because of a normal heart size and variable systolic murmur, traumatic heart disease was not suspected until the patient was evaluated as a possible cardiac donor. 
